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Hiroshi Sakaguchi (et al.) 
(57)[SUWiWiARY] (Amended) 
[SUBJECT] 

Combining some printers in the environment 
where some printers are connected with a 
network, the method made printable in parallel 
is provided. 



[Means of a solution] 

The process of a document monitor operates 
for every document, and the conditions of the 
printer resources which can be utilized currently 
are investigated. 

In order to optimize request of printing, the 
document to print is divided as some printing 
jobs. 

The divide to these printing jobs can be 
corresponded to various optimization request, 
such as a reduction of a turnaround time. 

A printing job is a program which manages 
printing in a page unit like "from x pages to y 
pages". 

It has the function which carries out the 
monitor of the execution of document printing. 

This program can perform now the behavior 
which differs for every printing job. 

If a printing job * agent reaches a printer * 
monitor, the program which the printing job * 
agent defined will be made into a running state 



02/06/18 



3/57 



(C) DERWENT 



JP11-110143-A I 





DERWENT 



• "e::^^ 5 with a printer * monitor. 




1 



l&a 











2 





1/^ 









19c 




19a 


Printer monitor 1 


19b 


Printer monitor 2 


19c 


Printer monitor 3 


9 


Printer system 1 


11 


Printer system 2 


13 


Printer system 3 


1 


Network 


3 


Computer 1 


5 


Computer 2 


7 


Computer 3 


15a 


Document monitor 1 


15b 


Document monitor 2 


17 


Network print monitor 



02/06/18 



4/57 



(C) DERWENT 



JP11-110143-A ^ 

OERWEOMT 



[CLAIMS] 



itmm 1 ] 

> t° ^ - ^ ^ ^ tLfc^> y 

M-r ^ if $B 5 Its ;^ 

fltePPJSiJx - ^ ^5>f 111- 5 
^#1 $ ix PPiiJr^'- ^ CD # ^ {c 



[CLAIM 1] 

In the network where some printer * systems 
and computers were connected, the above- 
mentioned computer is the method of making 
the above-mentioned printer * system 
performing printing. 
It is the method which includes 
The step which receives printing data and the 
printing control data of the concerned printing 
data, the check step which acquires information 
about these printer * systems, the divide step 
which divides the above-mentioned printing 
data according to determined assignment by 
referring to the information and the above- 
mentioned printing control data about these 
printer * systems, and determining how and to 
which printer * system the above-mentioned 
printing data are assigned, the step which 
creates the movement agent who contains the 
concerned printing data and the concerned 
printing controller which were divided, about 
each of the divided printing data, and the step 
which transmits the above-mentioned 
movement agent to the above-mentioned 
printer * system by which the printing data 
which the concemed movement agent contains 
were assigned. 



[CLAIM 2] 

The method of Claim 1 wherein the above- 
mentioned printing control data contain a user's 
printing request specification and output aspect. 
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[CLAIftfl 3] 

The method of Claim 2 wherein the step which 
creates the above-mentioned movement agent 
further contains the step which creates the 
setting data of the above-mentioned printing 
controller by referring to the above-mentioned 
output aspect. 



[CLAIM 4] 

The method of Claim 1 wherein the above- 
mentioned printing controller includes 
The monitor which monitors the situation of the 
above-mentioned printer * system, the error * 
handler corresponded to the error of the above- 
mentioned printer * system- which the above- 
mentioned monitor notifies, and the control 
module which controls the output of the above- 
mentioned printing data. 



[CLAIM 5] 

The method of Claim 1 which further contains 
the step which receives a notification of the 
printing completion, and 

The step which cr eates a orintinQ report in_ 



response to haye_CQofijmed4be-eefr^ of 
allprinting 



[CLAIM 6] 

The method of Claim 1 which further contains 
the step which receives the movement agent 
including the content of the error and the non- 
printed data of the above-mentioned printer * 
system, and the step which executes below the 
above-mentioned divide step to the above- 
mentioned non-printed data. 



[CLAIM 7] 

The method of Claim 1 wherein the above- 
mentioned check step includes the step which 
reads information about these printer * systems 
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from the network * print * monitor which holds 
performance of each printer * system and 
performs the monitor of the conditions of each 
printer * system. 



[CLAIM 8] 

In the network where the printer * system 
including each movement agenfs execution 
environment and the computer were connected, 
it is the method of executing printing by the / 
above-mentioned printer * system, comprised] 
such that the printing method of execution/ 
containing the step which receives thel 
movement agent including printing data and a? 
printing controller, the step which converts the 
above-mentioned movement agent into an 
executable state, the step to which the above- 
mentioned printing controller outputs the 
above-mentioned printing data according to a 
setup of itself, the step which notifies the 
printing completion to the above-mentioned 
movement agent transmitting origin when all 
printing data finish being printed. 



[CLAIM 9] 

The. printing method of execution of Claim 8 
which further contains the step to which the 
above-mentioned printing controller inspects 
the content of the concerned error when an 
error occurs to the above-mentioned printer * 
system, and the step which transmits the 
above-mentioned movement agent including 
the content and the non-printed data of the 
above-mentioned error to a transmitting agency 
when the content of the above-mentioned error 
satisfies predetermined conditions 



[CLAIM 10] 
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The printing method of execution of Claim 8 
which further contains the step which receives 
the second movement agent including printing 
data and a printing controller, the step which 
judges whether the printing process by the 
above-mentioned movement agent is 
completed, and the step which stores the 
above-mentioned second movement agent in 
th e statejjf an, executiQa4 n:ipossibility when n ot 
having_coiT^^ y 
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[CLAIWi 11] 

The printing method of execution of Claim 10 
which further contains the step which converts 
the above-mentioned second agent into an 
executable state _in,.response.^when4he>^abQve- 
mentioned movement agent becomes in th e 
un-executable state. 



[CLAIWi 12] 

It is the computer which makes some printer * 
systems connected to the network execute 
printing. 

Comprising: the computer which has 
The check module which acquires information 
about these printer * systems, the divide 
module which divides the above-mentioned 
printing data according to determined 
assignment by 

Referring to the printing control data input as 
information about these printer * systems, and 
determining how and to which printer * 
systemprinting data are assigned, the module 
which creates the movement agent who 
contains the concerned printing data and the 
concerned printing controller which were 
divided, about each of the divided printing data, 
and the module which transmits the above- 
mentioned movement agent to the above- 
mentioned printer * system by which the printing 
data which the concerned movement agent 
contains were assigned. 
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[CLAIM 13] 

The computer of Claim 12 wherein the above- 
mentioned printing control data contain a user's 
printing request specification and output aspect. 



[CLAIM 14] 

The computer of Claim 13 wherein the module 
which creates the above-mentioned movement 
agent includes further means to create the 
setting data of the above-mentioned printing 
controller with reference to the above- 
mentioned output aspect. 



[CLAIM 15] 

The computer of Claim 12 wherein the above- 
mentioned printing controller includes 
The monitor which monitors the situation of the 
above-mentioned printer * system, the error * 
handler corresponded to the error of the above- 
mentioned printer * system which the above- 
mentioned monitor notifies, the control module 
which controls the output of the above- 
mentioned printing data 



[CLAIM 16] 

The computer of Claim 12 which further 
contains the module which receives a 
notification of the printing completion, and the 
module which creates a printing report in 
response to have confirmed the completion of 
all printing. 
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[CLAIM 17] 

The computer of Claim 12 which further 
containsthe module which receives the 
movement agent including the content of the 
error and the non-printed data of the above- 
mentioned printer * system, and the module 
which the above-mentioned non-printed data 
ai"e picked out from the above-mentioned 
movement agent, and is input into the above- 
mentioned divide module. 

The computer of Claim 12 which further 
contains 

[CLAIM 18] 

The computer of Claim 12, wherein the above- 
mentioned check module includes means which 
reads information about these printer * systems 
from the network * print * monitor which holds 
performance of each printer * system and 
performs the monitor of the conditions of each 
printer * system. 



[CLAIM 19] 

Printer * system is the 
connected to a network. 



printer * system 



It has the printer * monitor which is a movement 
agent's execution environment. 
The above-mentioned printer * monitor includes 
The conversion module which converts the 
movement agent including printing data and a 
printing controller into an executable state, the 
module which stores the other movement agent 
until the movement agent converted into the 
executable state completes a printing process 
when two or more movement agents are 
received, and passes the movement agent of 
other after the concerned completion 1 to the 
above-mentioned conversion module, 
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[CLAIM 20] 

The printer * system of Claim 20, wherein the 
above-mentioned printer * monitor includes 
further the monitor * module which monitors the 
state of the above-mentioned printer * system, 
and tells a state to the above-mentioned 
printing controller. 



[CLAIM 21] 

A printer * system of Claim 20, in which the 
above-mentioned monitor * module informs the 
network * print * monitor which collects 
information about the printer * system which 
was provided to the above-mentioned network 
and connected to the above-mentioned network 
of the conditions of a printer * system that the 
concerned monitor * module exists. 



[CLAIM 22] 

It is a local * area * network. 

It has at least one computer, and some printer * 

systems. 

The above-mentioned computer has 
The check module which acquires information 
about these printer * systems, the divide 
module which divides the above-mentioned 
printing data according to determined 
assignment by 

Referring to the printing control data input as 
information about these printer * systems, and 
detemnining how and to which printer * system 
printing data are assigned, the module which 
creates the movement agent who contains the 
concerned printing data and the concerned 
printing controller which were divided, about 
each of the divided printing data, and the 
module which transmits the above-mentioned 
movement agent to the above-mentioned 
printer * system by which the printing data 
which the concerned movement agent contains 
were assigned. Each above-mentioned 
printer * system has 
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The receiving module which receives the 
above-mentioned movement agent, the 
conversion module which converts the above- 
mentioned movement agent into an executable 
state, the module which stores the other 
movement agent until the movement agent 
converted into the executable state stops 
existing when the above-mentioned receiving 
module receives two or more movement 
agents, and passes another movement agent to 
the above-mentioned conversion module in 
response when stopping existing 
. Local * area * network. 



[CLAIM 23] 

In the network where some printer 
and computers were connected, 



systems 



It is a storage medium on which was stored 
the program which makes the above-mentioned 
computer create the movement agent who 
makes the above-mentioned printer * system 
execute printing, comprised such that the 
above-mentioned program includes 
The step which receives printing data and the 
printing control data of the concerned printing 
data, the inspection step which acquires 
information about these printer * systems, the 
divide step which divides the above-mentioned 
printing data according to determined 
assignment by referring to the information and 



02/06/18" 



12/57 



(C) DERWENT 



JP11-110143-A 



TD-flOOVOSOIN] 

" 

OECRWECSIT 

the above-mentioned printing control data about 
these printer * systems, and determining how 
and to which printer * system the above- 
mentioned printing data are assigned, the step 
which creates the movement agent who 
contains the concerned printing data and the 
concerned printing controller which were 
divided, about each of the divided printing data. 
Storage medium. 
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[CLAIM 24] 

The storage medium of Claim 23, wherein the 
above-mentioned program further includes the 
step which creates a printing report in response 
to have confirmed the completion of all printing. 



[It*il 2 



5] 



[CLAIM 25] 

The storage medium on which was stored the 
movement agent which has printing data, the 
monitor which monitors the conditions of the 
printer * system which prints the above- 
mentioned printing data, the error * handler 
corresponded to the error of the above- 
mentioned printer * system which the above- 
mentioned monitor notifies, and the control 
module which controls the output of the above- 
mentioned printing data. 



m t fcf£liTV<^ ^ fo o T . 
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[CLAIM 26] 

It is a memory device on which was stored the 
device * driver for printing, comprised such that 
the above-mentioned device * driver for printing 
includes 

The step which receives printing data and the 
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printing control data of the concerned printing 
data, the check step which acquires information 
about these printer * systems, the divide step 
which divides the above-mentioned printing 
data according to detemnined assignment by 
referring to Information and the above- 
mentioned printing control data about these 
printer * systems, and determining how and to 
which printer * system the above-mentioned 
printing data are assigned, the step which 
activates the program which executes the step 
which creates the movement agent including 
the divided concerned printing data and a 
concerned printing controller, about each of the 
divided printing data, and the step which 
outputs printing data and printing control data to 
the above-mentioned program. Memory 
device. 



[CLAIM 27] 

It is the system by which some printer * systems 
were connected to the network, wherein the 
system which prints to parallel the page from 
which each page of a certain document is 
assigned to any one of these printer * systems, 
and the above-mentioned document differs in 
each of these printer * systems. 



[DETAILED DESCRIPTION OF INVENTIOiM] 



[00 0 1] 



[0001] 



mm(Dmir^^m'Am] [technical field] 

^mma. WJ^af-r^t. J; Ihls invention relates to a printing process. 
t)pb<li ^Wi^—i^^>h Specifically, it relates to the application to a 

printing process of a movement agent 
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[PRIOR ART] 

A printer is connected to a computer with a 
network. One or plural computers can share 1 
or some printers. 

ID is allocated to a printer in such a network. 
Printing request is sent to a printer from a 
computer side using this ID. 

A printer stores the request (printing job) from 
a computer tentatively. As soon as printing 
becomes possible by the machinery side of a 
printer, it has the spool function of executing a 
printing job one after another. This is common. 

When printing some documents, by this 
function, the idle time of a printer can be made 
into the minimum and can be printed. 



[0003] 

In the above system, when a printing requisition 
is performed, a printing job is assigned to a 
specific printer by the time of printing start. 

Alteration of this assignment can be 
performed only by user operation. 
The printermay cause the errors which are not 
uncontrollable by electronic means, such as a 
paper-stuck, a paper tear and ink, and a toner 
empty frequently. 

When such a failure occurs, a printing system 
only interrupts operation. 

The system which provides the function of 
performing outpu ting to another printer does not 
exist 

For this reason, the printing job allocated to 
the printer which causes the failure will wait for 
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failure recovery until these failures are canceled 
by the operator. 



[0004] 

Moreover, when outputing one or some 
documents which consist of a lot of data, if 
some printers are utilized simultaneously, entire 
processing time can be reduced. 

However, performing such parallel printing 
automatically is not performed in the present 
printing control apparatus. 

In order to execute such parallel printing by 
the present system, it is necessary to allocate a 
printing job clearly to a separate printer from an 
application * program and user side. A burden is 
put on a user or application * program. 
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[PROBLEM ADDRESSED] 

By the computer of a middle or large-scale 
which can control some printers, the printing job 
occured newly is allocated into a printer with a 
low load among the plural printers. The 
operation rate of a printer can be raised. 

Such control method has a big effect by the 
printer with high a high speed and reliability. 



[0006] 
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However, in the office environment of these 
days, the printing device with a small scale, a 
low speed and low reliability for individual use is 
used. 

In such an environment, it cannot necessarily 
to say that it is the best to print by allocating a 
printer in the unit of a printing job. 

By the old printing control method, the time 
which occupies the printer with one specific 
printing job is long. The printer which is not used 
and is connected to the network exists mostly. 
The conditions contrary to the effective usage of 
resources are produced. 
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[0007] 

Therefore, objective of the invention is providing 
the method of being the environment where 
some printers are connected to the network, 
and selecting another printer automatically and 
enabling it executing printing by the printer even 
if a certain printe fails. 



[0 0 0 8] 

"^xmmm^^h-f^iii^^ 



[0008] 

Moreover, it is also the purpose to provide the 
method which it is the environment where some 
printers are connected to the network, and 
some printers are combined and is made 
printable in parallel. 



[0 0 0 9] 



[0009] 

Furthermore, it is also the purpose to provide 
the method of implementing a printing process, 
using a movement agent's technology. 
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[SOLUTION OF THE INVENTION] 

This invention executes the process of a 

document monitor for every document, when a 

document will need be printed and request of 

printing is output to a printer. 

A document monitor investigates the conditions 

of the printer resources which can be utilized 

currently. 

In order to optimize request of printing, the 
document to print i s^divided as some printing. 
jobs^ 

These divisions to printing jobs can be 
corresponded to various optimization request, 
such as a reduction of a turnaround time, the 
improvement in a printing through-put, an 
optimization of printing quality, and failure 
evasion. 

A printing job is the program which manages 
printing in a page unit like "from x pages to y 
pages" in a certain document. 

It has the function which performs the monitor 
of the execution of document printing. 

This program performs the behavior which 
differs for every printing job. 



[00111 

A concrete procedure is as follows. 

A movement agent's execution environment 
called printer * monitor corresponded to 1 set of 
a printer is executed on a printer or the 
associated computer. 

This printer * monitor is connected with the 
printer. 

The data and the command for printing were 
sent to the printer through communication 
means with a printer. 

The state of a printer can be investigated. 

By investigating the state of a printer 
routinely, a printer * monitor knows the 
conditions of a printer that it was connected. 
Operation told to the other process through a 
network can be performed. 

The computer on a network can always 
perform the monitor of the state "which printer 
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has caused the paper-stuck currently" and 
"which printer leaves how many sheets of 
printing operation", by this function. 

In addition, the movement agent of this 
invention is used in the meaning of the object 
which a program and data are united and can 
move the inside of a network. 
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[0012] 

A printer * monitor can receive a printing job * 
agent (movement agent). 

If a printing job * agent reaches a printer * 
monitor, the program which the printing job * 
agent defined will be made into a running state 
with a printer * monitor. 

A printer * monitor can receive some printing 
job * agents. 

However, only one printing job * agent is 
allowed to carry out a printing requisition to a 
printer among some printing job * agents. 

The printing job * agent who is a running state 
and was put on the state where it can print 
advances printing request to a printer. The state 
of a printer is always monitored by 
communicating with a direct printer through a 
printer * monitor. 
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A printing job 



agent's program prints the 
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defined document, if the error from a printer 

does not arise. It notifies that the print was 

finalized nonnally to a request origin. 

When an error arises on a printer during 

operation, the program which it defined in the 

printing job * agent judges the content of the 

error. 

A situation is notified to a printing request 
origin depending on the need. 

A notification may emit a message. It can also 
return to a printing request origin personally with 
printing data and printing control data. 

In the case it returns to a printing request 
origin personally, the retaining of the non- 
printed data is carried out, they are carried out, 
and it may be made to return. 



[0014] 

A network * print * monitor is put on the 
computer on a network. It is made in order to 
manage global information on a networi<. 
The conditions of a printer are confirmed by the 
report from a printer * monitor, or this inquiry 
from a network * print * monitor. 

It is the process which performs the monitor 
of the performance and the state of a printer. 

It has the table for recording the conditions of 
some printers, the mechanism for receiving the 
report from a printer, and the mechanism which 
checks the conditions of a printer routinely. 



[0015] 

A document monitor is a process with the 
printing data generated when printing a 
document. 

It is effective structure, when especially a 
document is divided plurally, it prints it and it is 
made. 
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In this process, the resources for printing 
such as how the page required to print is 
divided, to which printer operation was 
allocated, in what state the printing operation 
during execution is, which printer can utilize 
with how long waiting time, moreover a color 
printing is possible, how much capability it 
has, are managed. 

The document monitor has the table of 
information on the data for printing, and the 
printing job formed per printer. 

Simultaneously, when printing is completed, it 
has the function of managing and reporting 
which page being output by which printer. 

This process is generated depending on the 
need. It can disappear, after creating document 
printing and its report. 
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[0016] 

In order to print, a user specifies the option 
about whether it prints by providing what 
limitation. According to this, a printer * driver 
generates a document monitor. 

Thus the formed document monitor forms 1 or 
some printing job * agents. 
The printing job * agent whom the document 
monitor formed can assign a convenient printer 
to printing execution with a document monitor at 
the time of execution. 

Printing is peri'ormed by each printer. 

When printing finishes safely, the list of printer 
names with which the document was output 
simply is returned. 

When an error arises, the printer which 
serves as output candidate with a document 
monitor is re-specified. Assignment about 
printing of the document assumed not to yet 
print is performed. 
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[0017] 

If the above is summarised, in the network 
where some printer * systems and computers 
were connected, in the case a computer makes 
a printer * system execute printing, printing data 
and the printing control data of the concerned 
printing data are received first. 

And, information (for example, a capability 
and situation) about some printer * systems is 
acquired. 

Next, referring to this information (a capability 
and situation) and printing control data, it is 
detemnined how printing data are assigned to 
which printer * system. Printing data are divided 
according to determined assignment. 

After that, the movement agent containing the 
concerned printing data and the concerned 
printing controller which were divided is 
produced about each of the divided printing 
data. 

This movement agent is transmitted to the 
printer * system 'by which the printing data 
which the concerned movement agent contains 
were assigned. 

Dispersion and the parallel processing of a 
printing job can be implemented In this way. 

In addition it implies that a printer * system 
contains the combination of a computer and a 
printer, and the printer which has a built-in 
computer and corresponds to the network. 
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Above printing control data can think of that a 
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user's printing requisition specification and 
output aspect are made to be included. 

For example, a user's printing requisition 
specification is the data that they are a color 
printing / monochrome printing, and a high- 
speed printing main body. 

An output aspect is the data of whether to 
print, for example, in the order of page 1, 2, 3, 
and 1,2,3, or in the order of 1 ,1 ,2,2,3,3. 



[0019] 
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[0019] 

By process which creates the movement agent 
of an above The setting data of a printing 
controller are created with reference to this 
output aspect. This is also considered. 

It sets the above output order as setting data 
into a printing controller. A movement agent 
outputs printing data in the execution 
environment of a printer * system according to 
setting data. 
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[0020] 

This printing controller contains the monitor 
which monitors the conditions of a printer * 
system, the error * handler corresponded to the 
error of the printer * system which a monitor 
notifies, and the control module which controls 
the output of printing data. 

By including an error * handler, it can 
correspond now to a failure frequently 
encountered in a printer * system automatically. 



[0021] 

A notification of the printing completion is 
received. 

It responds having confirmed the completion of 
all printing. 
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A printing report is created. It can also 
constitute as mentioned above. 

With means of displaying an electronic mail 
and a message on a display, the printing 
completion is notified to a user. By informing 
which page was printed by which printer, a user 
can collect printed matter simply. 

In addition, a printing report can be produced 
when a failure occurs. 



[0022] 

When the movement agent including the error 
and the non-printed data of a printer * system is 
received, below a divide process is executed to 
non-printed data. 

It is for implementing best printing job 
assignment by the point in time which the failure 
occurred. 



[0023] 

A inspection process described previously holds 
the capability of each printer * system. 

It can comprise from the network * print * 
monitor which carries out the monitor of the 
situation of each printer * system so that the 
capability and the situation of each printer * 
system may be read. 

The effect of ending even if each of some 
document monitors will not hold said function, if 
the program which superintends the situation 
and the performance data of a printer * system 
is provided to a cetral target arises. 



[0024] 

In a similar system, 

A process executed by the printer * system 
contains the step which receives the movement 
agent an agent contains printing data and a 
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printing controller, the step which convert a 
movement agent into an executable state, the 
step, to which a printing controller outputs 
printing data according to a setup of itself, and 
the step which notify the printing completion to 
movement agent transmitting origin when it 
finished printed all printing data. 

Thereby, a document monitor can be told 
about printing having carried out the safe 
completion. 

Moreover, a printing controller can output 
printing data to a printer according to a setup of 
itself. 

In addition, the printing completion may be 
informed by the message from a movement 
agent. When the movement agent itself returns 
to a document monitor, it may notify. 
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[0025] 

When an error occurs to a printer * system, a 
printing controller inspects the content of the 
concerned error. When the content of an error 
satisfies predetermined conditions, the 
movement agent including the content and the 
non-printed data of an error is transmitted to the 
transmitting origin. It may constitute such. 

Notifying information (or printed data) about 
the content of an error and non-printed data by 
the message is also thought of by the case. 
Resting a movement agent to failure recovery is 
also thought of. 
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[0026] 

When the second movement agent including 
printing data and a printing controller is 
received, it is also thought to include the step 
which judges whether the printing process by 
the first movement agent is completed, and the 
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step which stores a second movement agent in 
the state of an execution impossibility when not 
having completed. 

Since some printing processes are juxtaposed 
within a same printer * system and it cannot 
process, a movement agent is activated in the 
order which reached the printer * monitor. 

Other than that cryopreserves. 
After that, a first movement agent completes a 
printing process. 

After becoming un-executable state, returning 
a 2nd movement agent to an state is also 
thought of. 

In addition, making a 2nd movement agent 
executable as timing by the point in time by 
which the execution environment was notified in 
the printing process completion is also thought 
of. 
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[0027] 

The above expressed this invention as a flow of 
a process. 

However, the module which performs these 
processes is comprised. 

It can also invent by considering as the 
computer * system or the local * area * network 
containing them. 

Moreover, the flow of a process is considered 
as a computer * program, and is implemented. 

It may store to a storage medium or memory 
devices, such as CD-ROM and a floppy-disk * 
disc. 
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[^m<r>%m(DWM] [Embodiment] 
D 1 (i. v^y^x L/i Figure 1 is a figure having shown the whole 

mX'h\.^y\i°=^-^ 1(3), system. 

Computer 1(3), computer 2(5), computer 3(7), 
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the printer * system 1 (9), the printer * system 2 
(11), and the printer * system 3 (13) are 
connected to the network 1 . 

This computer 1 - 3 is a usual computer. 

Input output devices, such as a display and a 
keyboard, are included. It has CPU and the 
main * memory. The application * program 
which creates a document etc. can be 
executed. 

Computer 1 -3 can also have HDD, FDD, a 
CD-ROM drive, DVD drive, etc. as a secondary 
storage. 

Moreover, printer * system 1 -3 may be the 
combination of a computer and a printer, and 
the printer which has a built in computer and 
which corresponds to network. 

In addition, printer * system 1 - 3 needs the 
capability which can provide the execution 
environment (printer * monitor) of the printing 
job * agent who states below. 

An agent's execution environment is a 
program which provides computer resources 
and a service enough to activate a movement 
agent. 

The mechanism and the agent itself which 
controls an agent's generation * stop * 
movement etc., its management information, 
etc. are held as a state. 
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[0029] 

The document monitor 1 (15a) used with this 
invention and the document monitor 2 (15b), the 
network * print * monitor 17, the printer * monitor 
1 (19a), the printer * monitor 2 (19b), and the 
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printer * monitor 3 (19c) are shown in Figure 1 . 

These are shown in order to clarify positional 
relationship, comprised such that actually, it 
exists in each system. 

That is, the document monitor 1 (15a) exists 
in computer 1 (3). The document monitor 2 (1 5b) 
exists in computer 2(5). The network * print * 
monitor 17 exists in computer 3(7). The printer * 
monitor 1 (19a) exists in the printer * system 1 
(9). The printer * monitor 2 (19b) exists in the 
printer * system 2 (11). The printer * monitor 3 
(19c) exists in the printer * system 3 (13). 

The arrangement of the document monitor in 
computer 1 -3 is arbitrary. 

Moreover, for a computer 1 or 2 or all 
computers, a network '* print * monitor may be 
provided. A document monitor may be made 
to exist also in a computer 3. 
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[0030] 

In the system of Figure 1, the printing data 
produced by the computer 1 or 2 determine the 
printer * system which a document monitor 
should print. 

As a printing job * agent, it is transmitted to a 
printer * system. 

In the printer * monitor provided to the printer 
* system, the activation of the printing job * 
agent is peri'ormed. 

The printing job which should be performed is 
performed. 

If all printing is completed, a notification of the 
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printing completion will be sent to the document 
monitor which transmitteed this printing job * 
agent. 

If a notification of the printing completion is 
received from all printing job * agents, a 
document monitor will present which page was 
printed by which printer and information to a 
user. 



[0031] 

The constitution in the computer 1 in Fig. 1 is 
shown in Fig. 2. 

Computer 1 (3) is connected to a network 1 . 

The communication module 27 is included for 
the connection with this network 1 . 

Furthermore, the documentation application * 
program 21 which creates a document etc. is 
executed. 

Moreover, the device * driver 23 for printing 
exists. 

The inside of usual computer 1(3) is such 
structure. 

However, if a user orders printing, the 
document data to print will be passed to the 
device * driver 23. Furthermore the activation of 
the document monitor 15a is performed. 
The device * driver 23 converts document data 
into printing data. 

This is passed to document monitor 15a 
which carried out the activation. 

Furthermore, the device * driver 23 outputs 
the parameter (for example, specification of a 
color printing, specification of high-speed 
printing or quality priority, a number and output 
form) which the user specified in case of 
printing document data as printing control data 
to document monitor 15a. 
Document monitor 15a acquires information 
about a printer * system from the network * print 
* monitor 17 mentioned later. 

It joins with printing control data and 
assignment of the optimum printing data with 
respect to a printer * system is determined. 

This process is described later. 
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And, determination of assignment forms 
printing job * agent 25a-25c for every printer * 
system with assignment. 

As for the printing job * agent, only three are 
shown by Figure 2. 

However, this number is determined by quota 
process of document monitor 15a. 

This printing job * agent 1 -3 (25a-25c) is 
transmitted to the printer * system of an address 
through a communication module 27. 



[0032] 

In the computer * system of one, it may be 
made to provide one document monitor 15a. 
The document monitor of one can be generated 
to a printing instruction of one. 

In providing the document monitor of one to 
the computer * system of one, management is 
needed for every printing command within a 
document monitor. 

The same of the above structure is similar of 
computer 2(7). 



[0033] 

Figure 3 is a figure showing the structure in the 
printer * system 1 (9). 

The printer * system 1 (9) is connected to a 
network 1 through a communication module 29. 

In the printer * system 1 (9), the printer * 
monitor 1 (19a) and printer 9a exist. 

Moreover, the printer * monitor 1 (19a) is a 
printing job * agent's execution environment. 
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Printing job * agent 25d is performed inside. 

Furthermore, the printer * monitor 1 (19a) 
includes the agent management module 33 and 
the monitor * module 31. 

Printing job * agent 25d, the printer * monitor 
1 (19a) is reached through the network 1 and 
the communication module 29. 

An agent management module 33 executes a 
process which converts into the form which can 
execute printing job * agent 25 d which 
received, a process which freeze a printing job * 
agent by the contrary, a process which pick_out 
by the point in time which can store and carry 
out this to a queue, without performing the 
activation except the printing job * agent of one 
when some printing job * agents are received. 
Moreover, the monitor * module 31 monitors 
printer 9a. 

The monitoring result is notified to printing job 
* agent 25d and the network * print * monitor 19. 
Printing job * agent 25d has a printing controller. 
Printing data are output to printer 9a from this 
printing controller. 

A document is actually printed. 

It is the structure as this also with a similar 
other printer * system. 



[0034] 

A printing job 
in a Figure 4. 



agent's block diagram is shown 



fPJ^iJx '^^^ printing job * agent has the printing data 
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35 and the printing controller. 

This printing controller contains the printing 
control module 37, the error * handler 39, and 
the printer * monitor 41 . 

The printing control modules 37 are the 
functions with a main output control of the 
printing data to a printer. 

Message transmission when printing is safely 
successful etc. is performed. 

The error * handler 39 is started when an 
error occurs. 

The printer * monitor 41 monitors the state of a 
printer through the monitor * module 31 in a 
printer * monitor. 

By the case, information is notified on the 
error * handler 39. 



[0035] 

The block diagram of the network * print * 
monitor 17 provided to computer 3(7) is shown 
in Figure 5. 

Computer 3(7) is connected to the network 1 . 

Therefore it has the communication module. 

The network * print * monitor 17 includes the 
retrieval module 45 with which a printer 
information-retrieval instruction is responded 
from the other computer through this 
communication module, printer information 43 
and and the table management module 47 of 
the table on which was stored printer 
information. 

As stated previously, printer * monitor 19a 
includes the monitor * module 31 . This monitor * 
module 31 notifies infonnation about the state 
of the present of a printer to the network * print * 
monitor 19. 

The table management module 47 receives 
this information. 

This table management module 47 updates 
printer information. 

If a printer * system the case where a new 
printer * system is connected to a network 1, 
and existing notifies to the table management 
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module 47 in a network 1 or a removed case, 
this printer information 43 will be updated. 

The table management module 47 can cany 
out the monitor of the printer * system in a 
network routinely spontaneously. 

Moreover, It may be made to implement a 
process which forecast the turnaround * thyme 
etc. from the present process situation, by 
including data, such as a capability, in printer 
Information 43. 



[0 0 

LtcX 
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[0036] 

Printer information 43 contains the situation (are 
not downed or not?) of a printer of operation, 
the propriety of color output, printing quality 
(designation of printing quality), the output time 
per page, the quantity of the printing document 
reserved currently, etc., as shown in Figure 5. 



[0 0 3 7] 

Eie (C^i^'f^x — ^ 1 (3) (D 

yy >-^<DrV-^'i'^ • Yy^''^ 

2 3 i)^X^'^=^'^ 15a ^^W) 
it-r^ (^xy^l 1 0)„ 
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[0037] 

The flow of a process of computer 1 (3) is shown 
in Figure 6. 

Initially the device * driver 23 of a printer 
carries out the activation of the document 
monitor 15a (step 110). 

And, document monitor 15a receives printing 
control data. 

Information from the network * print * monitor 19 
is acquired. 

Assignment of printing data is determined. 

Based on this assignment, document monitor 
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[0038] 

The printing job * agent who generated 
advances a process with a printer * monitor. If 
all printing data are printed, a printing job * 
agent will notify the printing completion to the 
document monitor of a transmitting agency. 

It judges whether document monitor 15a 
received the notification of the printing 
completion from all printing job * agents (step 
140). 

When a notification of the printing completion 
is received from all printing job * agents, a 
printing report is output to a user (step 170). 

Even if this printing report is the form of an 
electronic mail, the form which is displayed on a 
display by the device * driver 23 is sufficient as 
it. 

For example, data such as Printer 1 Page 
1 - 5 Printer 2 Page 6 Print 3 Page 
7-9 

Are shown to a user. 

A user goes to take the paper which printed 
out this information to origin. 



[0039] 

When the printing completion is received from 
no printing job * agents, it judges whether the 
thing notification was received with non-printed 
data (step 150). 

When not having received, it returns to step 
140. 

On the other hand, when notification that non- 
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[DERWEMT 

printed data exists is received, for example, 
when the printing job * agent including non- 
printed data itself has returned, or when the 
message which shows that non-printed data 
exist is received, Non-printed data are 
prepared. 

It returns to step 120 and a printing job * 
agent is formed to this non-printed data (step 
160). 

Finally by such repeating, all printing data are 
printed out. 

In addition, preparation of non-printed data is 
extracted when the printing job * agent has 
returned. OthenA/ise, it extracts from the printing 
data currently held. 



[0040] 

Next, it demonstrates how a document monitor 
forms a printing job * agent using a Figure 7. 

Initially, printing data and printing control data 
are received from a device * driver (step 210). 
And, it accesses to a network * print * monitor. 

Printer information 43 is acquired (step 220). 

Printer information 43 is the data which were 
shown in Figure 5. 

Then printing control data are inspected (step 
230). 

Printing control data are data, such as the 
output order of a printing requisition 
specification and a page. 

A printing request specification shows the 
type of printing request of users, such as "high- 
speed printing", "high quality printing", and "a 
color printing" etc., for example. 
Moreover, output order specification shows 
selection whether the same page is printed 
collectively when performing more than one 
number printing, or the same page is printed in 
the order of a page, for example. 
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[0041] 

A quota policy is determined from these printing 
control data and information from a network * 
print * monitor. 

That is, for example, when a color printing is 
designated, the printer which can print a color is 
identified using printer information 43. 

The required page of a color printing is 
assigned. 

Moreover, when you designate, set high- 
speed printing be the core of assignment of the 
printer with the more short turnaround * thyme 
using printer information. 

However, when centralizing the printer of one, 
as entire, it may take a time too much. 

Therefore whenever it implements 1 page 
assignment, it is good to process to estimate 
the turnaround * thyme etc. 

Furthermore, when high quality printing is 
designated, it considers as the core of 
assignment of the printer to which high quality 
printing more than prescribed is made, using 
printer information. 

And, the printer which should be printed for 
every page is determined (step 240). 



[0042] 

A printing controller is created for every printer 
by which the page which should be printed was 
allocated. A printing job * agent is generated 
(step 250). 

An agent's creation is performed by preparing 
the program * code corresponded to a printing 
controller, and setting the setting information 
about a printing control module, such as output 
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[0 0 4 3] 
^- g fc it 7 - 8 

/ct-rs, ::(D,>;#. r;?77-Pp 

£>^6<]{C Printer2 dfiJ P> 
tu5o ^w-C% 4 ^-i^n(Dm 

^i^i^j^TO ct 9 (;i^t3S(Printer2 

imi] 

Printerl Attribute: B&W 
Speed: 5 sheets/min in 
process: 0 sheets 

Printer2 Attribute: Color 
Speed: 1 sheets/min in 
process: 1 sheets 

Printer3 Attribute: B&W 
Speed: 4 sheets/min in 
process: 2 sheets 

[0 0 4 4] 

Printerl T1 = (60/5) * n1 
= 12*n1 

Printer2 T2 = (60/1) * n2 + 
(60/1)* 1 =60*n2 + 60 

Printer3 T3 = (60/4) * n3 + 
(60/4)* 2= 15*n3 + 30 



[0043] 

Suppose that there was printing request which 
specified "a color printing" and "high-speed 
printing", in the conditions that the 4th page 
prints the document of a total of 8 sheets of a 
color, by the system currently like printer 
information 43 shown in Fig. 5. 

At this time, the 4th page is inevitably 
assigned to Printer2 by designation of "color- 
printing". 

Then, the printing job * agent who performs 
printing of the 4th page is formed. 

Here, conditions change as follows (Printer2 
changes). 

It becomes clear that the output time for 
minimum 60 seconds is also required. 



[Table 1] 
Printerl 

S peed : 5sheets/m i n 
Printer2 Attribute: 
inprocess:1 sheets 
Printers 

Speed:4sheets/min 



Attribute: B&W 
inprocess: Osheets 
ColorSpeed:1 sheets/min 

Attribute: B&W 
inprocess:2sheets 



[0044] 

The elapsed time in the case of performing the 
output of n sheets for every printer here is 
computable with the following equation. 
Printerl T1=(60/5)*n1 =12*n1 
Printer2T2=(60/1 )*n2+(60/1 )*1 =60*n2+60 
Printer3T3=(60/4)*n3+(60/4)*2=15*n3+30 

All are expressed as a primary function. 

As the procedure of the simplest 
determination, m sheets of the same page are 
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output. It checks which one of the three printers 
takes the shortest time totally every m sheets. 
There is the method of an above. 

It is as follows in order to output for every 
sheet this time. 



[Table 2] 

When output is set to Printerl, T 1= 12, T 
2=60. T 3= 30 T=max( 12, 60. 30) =60 
When output is set to Printer2. T1= 0. T 
2= 120, T 3= 30 T=max( 0, 120, 30) =120 
When output is set to Printer3, T1= 0, T 
2= 60. T 3= 45 T=max( [ 0. ] 60, 45) 
=60 

(T is time to print in total) 



[0 0 4 5] 

Ltc^^-DX Printer 1 ^ fc (i 
Printer3 {ctHtl^rf 0 ^ tt'^^ 
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m3] 

\hti^ Printerl KX^fc^^l^ 
T1= 24, T2= 60. T3=30 
T=max(24, 60, 30)= 60 

Printer2 {c LfciJ-g-i;! 
{i T1= 0, T2=120, T3=30 
T=max( 0. 120. 30)=120 
m^ti^ Printers {CLfc^-g-lc 
(i T1= 0, T2= 60, T3=45 



[0045] 

Therefore it becomes appropriate to output to 
Printerl or Printer3. 

A high-speed thing is selected among 
Printerl, Priner3. The output of 1 sheet shall be 
allocated to Printerl . 

Handsome is calculated as follows similarly. 



[Table 3] 

When output is set to Printerl , T 1 = 24. T 2= 60, 
and T 3= 30. T=max( 24, 60. 30) =60 
When output is set to Printer2, T1 = 
O.T2=120,T3=30 T=max( 0.120.30)=120 
When output is set to Printers, T1 = 
0,T2=60,T3=45 T=max( 0, 60.45)=60 
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[0046] 

Therefore a total of 2 sheets will be assigned to 
Printerl . 

Thus, assignment of the output of n sheets 
changes. 



[Table 4] 

N (Printerl, Printer2,Printer3) 



t^i\:-r=5o ft ^ 6^ 
Printerl ^fi ^-v= 1-3 RXf 
-<-i? 5-6 <D PPWJ^tJ 0 S 

^±f^i-^o Printers -^(i ^— 
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Finally, printing of page 1-3 and page 5-6 is 
allocated to Printerl . A printing job * agent is 
generated. 

Printing of page 7-8 is allocated to Printers. A 
printing job * agent is generated. 



[0047] 

The process flow in a printer * system is 
demonstrated using Fig. 8. 

The printer * monitor of a printer * system 
receives a printing job * agent (step 310). 

Next, the agent management module 33 
judges whether the printing job * agent under 
execution already exists (step 320). 

It stores in a buffer, without carrying out the 
activation of the printing job * agent who 
received now, in existing (step 330). 
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[0 0 4 8] 



A buffer may be prepared on a main memory 
and may be prepared in a secondary storage. 

This buffer is FIFO fundamentally. 

It pick_outs in the order of arrival. 
However, a priority is provided to a printing job * 
agent. 

The mechanism which pick_out from a buffer 
in the order of a priority can also be provided. 



{T.y'y^S 5 0)0 t> ^^^y 
{t\ . y^y 3 9 

mir^i^y'y^s 8 o)ot^L. 

JSlJx-^^^y 9 a CltB^ 
-r5(:^7":y:/3 6 Oo-tLT. 

ir^ (T.y'y^s 9 0)0 



[0048] 

On the other hand, when the printing job * agent 
under execution does not exist, the agent 
management module 33 converts the 
concerned printing job * agent into an 
executable state (step 340). 

And, as for a printing job * agent, one's own 
printer * monitor 41 inspects the conditions of a 
printer. It judges whether the error has not 
occured (step 350). 

As the error has occurred, if, the error * 
handler 39 will be activated (step 380). 

If an error does not occur, printing data are 
output to printer 9a (step 360). 

And if printing is completed (step 370), the 
printing completion is notified to a transmitting 
agency (step 390). 

That this notification is made to transmit a 
message can also answer a letter in a printing 
job * agent. 

Here, it makes it transmit a message. 

A printing job * agent is extinguished with the 
printing completion (step 400). 

An error does not occur by the printing 
completion or the printer * monitor in a printing 
job * agent always observes a printer. 

If an error occurs, the error * handler 39 will 
be started. 
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[0049] 

An example of a process of the error * handler 
39 is shown in Figure 9. 

Starting of the error * handler 39 inspects the 
content of an error from the error notification 
from the printer * monitor 41 in a printing job * 
agent (step 510). 

Here, the content of an error is divided into a 
three case. 

The process is changed for every case. 

A case 1 assumes the case like the upright 
wait state of the power supply of a printer, for 
example. It is canceled by waiting 
predetermined time. 

Therefore, the error * handler 39 also 
becomes a wait state (step 520), and it returns 
to step 350 of the prescribed time after figure 8 
(step 530). 



[0050] 

In a case 2, for example, when an error which 
user should deal with immediately occurs, an 
error * message is transmitted to a transmitting 
agency (step 540). A warning is emitted to a 
user through the document monitor 15 and the 
device * driver 23. 

Moreover, a case 2 and the case 3 can also 
be set up so that one of treatment may be 
implemented in a usual error. By returning an 
error * message to a transmitting agency, the 
document monitor of a transmitting agency 
prepares non-printed data. The assignment of 
the job with respect to it may ne done again. 

At this time, the content of an error and 
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information about non-printed data need to be 
included in an error * message. 

Furthermore, a case 3 is in the case with 
having printed by the other printer * system, 
comprised such that the content of an error is 
stored (step 550). Non-printed data are 
provided (step 560). 

Here, it cancels about the printing data 
currently already printed. 

And, the life of a printing job * agent's freezing 
treatment and the return to a transmitting 
agency is carried out to the agent management 
module 33 (step 570). 

The agent management module 33 operates 
according to a command. 

As for the conversion in a freezing treatment 
and the executable state, an example of the 
mounting method is described in "to Pickling 
State in the Java Systems" (The2nd USENIX 
Conference ON Object-Oriented Technologies, 
1996). 
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[0051] 

As mentioned above, one Example of this 
invention was shown. 

However, this invention is not limited to this. 

For example, by upper description, when an 
error occured to a printer * system, the example 
from which a printing job * agent returns to the 
document monitor of a transmitting agency was 
shown. 

However, an error is notified to a document 
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monitor by the error * message. 

Thereby, a document monitor implements a 
re-quota process. It can also make the 
constitution which specifies the following 
moving-destination printer * monitor by the 
message. 

Moreover, dividing a printing job on the printer 
* monitor of the printer * system which the error 
occured, according to the message from a 
document monitor is also thought of. 

Moreover, the module division of the 
document monitor shown in the figure 2 - figure 
5, a printer * monitor, a printing job * agent, and 
network * print * monitor is arbitrary, comprised 
such that it is not necessarily limited to such a 
module division. The separation merger of the 
module can be carried out so that it may have 
the function which was described in the top. 
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[EFFECTS] 

The method that another printer was selected 
automatically and printing could be executed by 
the printer in the environment where some 
printers are connected to the network, even if 
the failure occured to a certain printer, was able 
to be provided. 
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[0053] 

Moreover, the method of performing parallel 
printing by combining some printers in the 
environment where some printers are 
connected to the network, was also able to be 
provided. 
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imm(Dm^^j:um] [brief explanation of drawings] 



[jgjl] [FIGURE 11 

^^^M<D-^i^Mf^^7jki-^X'h is the figure showing the entire structure of 

^ this invention. 

[112 1 [FIGURE 21 

r3>t°3. — ^ 1 (vijott-StSi^^ It is the block diagram showing the stmcture in a 

^.iry'ay^m-^-h^. computerl. 

[03] [FIGURE 31 

7»y . ^y-pi^j- 1 {c^att-S 'S the block diagram showing the structure in 

[1141 [FIGURE 41 

PPffi'J 3 :/ • h (7):/ It is a printing job * agent's block diagram. 

[115 1 [FIGURES] 

o, 1^ y — zj^ . 3/ y ^ . jg.- It is the block diagram of a network * print * 

^c7):7'ci -y^H-efcSo monitor. 

[06] [FIGURES] 

n^/fa. — ^ 1 (djott •S^Sv' It is the figure showing the process flow in a 

D-^^-rmX'fc'So computerl. 

[117] [FIGURE 7] 

■X%^=.^ (D^WW—^ (D'W^ 0 't is the figure showing the process flow about 

W)\z.Wr^VkMr7 ^ — 'k'^-f assignment of the printing data of a document 

[US] [FIGURES] 

y y . i/7,y- 1 {cioft'S 't is the figure showing the process flow in the 

M^n-^^T^^H-C'fc-So printer * system 1. 

[119] [FIGURE 9] 

. YyCD^My^— 't is the figure showing the process flow of an 
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error * handler. 
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210 Reception of printing data and printing control data 
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240 Policy determination 
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260 End 
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340 Convert printing job agent into executable state. 

350 Error occurs ? 

380 Error handler starting 

360 Printing data output 

370 End?. 
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550 Store content of error. 

560 Provision of non-printed data 

570 Order a printing job agent's freezing treatment, and return. 
End 
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[Filing date] 

June 11th, Heisei 10 

[Amendment 1] 



[Document for Amendment] 

Description 



m^MmmU^] 1**^12 [item to be amended] Claim 26 



[WlEl^^] 



[Method of amendment] Alteration 
[Content of amendment] 



[CLAIM 26] 

It is a memory device on which was stored the 
device * driver for printing, comprised such that 
the above-mentioned device * driver for printing 
includes the step which activates the program 
which executes 

The step which receives printing data and the 
printing control data of the concerned printing 
data, the check step which acquires information 
about some printer * systems, the divide step 
which divides the above-mentioned printing 
data according to determined assignment by 
referring to the information and the above- 
mentioned printing control data about these 
printer * systems, and 

Determining how and to which printer * system 
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the above-mentioned printing data are 
assigned, the step which creates the movement 
agent including the concerned printing data and 
the concerned printing controller which were 
divided, about each of the divided printing data, 
and 

The step which outputs printing data and 
printing control data to the above-mentioned 
program. iVlemory device. 



[Procedural Amendment 2] 



miEMi 



[Document for Amendment] 

Description 



0 0 15 [Item to be amended] 0015 

[Method of amendment] Alteration 
[Content of amendment] 



[0 0 15] 



[0015] 

A document monitor is a process with the 
printing data formed when printing a document. 

It is effective structure, when a document is 
divided plurally and it prints it especially. 

This process manages the resources for 
printing such as how the page required to print 
is divided, the operation was allocated to which 
printer, in what state the printing operation 
during execution is, which printer can utilize 
by waiting time like which, and moreover a color 
printing is possible, and how much capability it 
has. 

The document monitor has the table of 
information on the data for printing, and the 
printing job formed per printer. 

Simultaneously, when printing is completed, it 
has the function of managing and reporting 
which page being output by which printer. 
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After this process is generated depending on 
the need and creates document printing and its 
report, it can also be extinguished. 
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